This research is designed to observe the teratogenic effect of Toxoplasma gondii 
Introduction
Toxoplasmosis is a zoonotic disease that caused by the parasitic protozoan Toxoplasma gondii [1] [2] [3] [4] . Humans, livestock and poultry were infected by sporulating oocysts that pollute the environment [5] [6] . A human can also be infected by eating undercooked meat [7] [8] . In pregnant mammals, both livestock and human, T. gondii infection can be transmitted transplacentally [9] and may risk the fetus to get fetal absorption, abortion, stillbirth, infant death and congenital abnormalities born weak, depending on the time of gestation getting an infection [10] [11] [12] . T. gondii infection, in livestock, is also given rise to problems such as fetal pathology and abortion [12] . T. gondii infection is a major cause of abortion goats and sheep in several countries including Australia and the United States. The frequency of occurrence of abortion and fetal death in sheep infected with T. gondii is quite high [13] [14] . Studies on the incidence of toxoplasmosis in chickens and chicken eggs have been done by several researchers. The study includes serological and parasitological study and the results of these studies indicate the incidence of toxoplasmosis in chickens and eggs is quite high [15] [16] [17] The risk of infection due to chicken embryos in eggs rarely have been reported. The aim of this research is to reveal the teratogenic effects of T. gondii infection in chicken embryos, based on the number of somites, the development of the embryonic brain vesicles and length of the embryo. It is expected that this study can be used as a research model of T. gondii infection teratogenic effects in mammals, including human embryos
Materials and methods
Forty chicken eggs were divided into two groups. The first groups as a control and the other infected with T. gondii. Isolates of T. gondii was RH strain. Infection procedures appropriated with [18] [19] . Infection dose was 1 × 10 3 tachyzoites. tachyzoites injected into chorioallantois and then closed with paraffin and masking tape. After infection, all of the eggs were incubated in hatching box.
Teratogenic effects based on embryonic development, include: the number of somites in the embryo, the length of embryos and brain vesicle formation Isolation Embryos was done by using whole-mounts [20] . Ten embryonated chicken eggs of each group were observed at 24 hours and then the other at 72 hours after incubation.
Embryonated chicken eggs were opened by eggshell peeling.
The egg was dipped in 0.9% saline buffer and simultaneity poured the contents of the egg. The red part in hollow eggs was containing an embryo. Embryonic membranes were cut using a glass slide and embryo was raised and put on the glass. Embryos were observed under a microscope. The embryonic length was measured from the anterior end to the posterior end of the embryo ages 24 and 72 hours after infection, a number of somites were calculated on embryo 24 hours old and the development of embryonic vesicles was done embryonated chicken eggs age of 72 hours.
The number and length of somite chicken embryos were analyzed by t test, while for the development of embryonic vesicles descriptively presented. 
Results
From the statistical analysis, the number of somites was a significant difference (p < 0.1) between chicken embryos infected compared with uninfected. In infected embryos, the number of somites decreased from12.8 (uninfected) become 9.4 (infected). (Table 1 and Figure 1 ).
The results of the measurement of the length of the embryo on 24 hours and 72
hours showed that the infection T.gondii decrease the length of the embryo. In control groups (uninfected egg) was 0.56 cm and 1.80 cm but in infected eggs were 0.42 cm and 1.12 cm (Tabel 1).
In 72 hours old chicken embryos, both infected and uninfected, all vesicles in the brain are already complete, but brain size in infected group was significantly decreased compared with the control group (Figure 2) .
A somite is part of the embryo that will develop into skeletal muscles and skeleton, in the development of somite chick embryo begins to form in 21 hours after incubation [20] . In this study, observation of the number of somites was done in 24 hours after incubation. In infected group, the number of somites was fewer than an uninfected egg VMIC 2017 (Table 1) , it indicates that T. gondii infection has affected the development of chicken embryos since the first day (24 hours) after infection. This indication is the explanation of the declining of embryos length, both of which lasted for one day or three-day experience also decrease (Table 1) .
Moreover, since skeletal muscle is a potential somite and skeletal, the somite number decreases when the length of the frame also decreases, consequently decreasing the length of the embryo as well. The decrease in the number and length of somite embryo is probably also the explanation of the results of previous research, which says that T. gondii infection causes a decrease in fetal mice [21] .
The decreasing of the number of somite and length chick embryos may caused by Toxopain-1. Toxopain-1 is a member of a family of cysteine proteinase that plays a role in the pathogenesis of T.gondii infection [18] . This protein is a product rhoptry of T.
gondii and it is released during T. gondii penetrate the host cell membrane to survive and multiplicate. Toxopain-1 plays a role in the pathogenesis of congenital toxoplasmosis, the research found that Toxopain-1 inhibited the development of chicken embryo manifested by weight of embryos and organs of the embryo and the embryo occurs more severe organ damage [18] .
In the development of the chicken embryonic brain, differentiation has been perfect at 72 hours after incubation marked five vesicle formation which are: Telencephalon, Diencephalon, mesencephalon, Mielenchephalon, and Metecephalon. During the process of embryonic brain development, it is very susceptible to the presence of the teratogen agents [20] .
Based on the number of brain vesicles of 3-day old chicken embryos, there was not the significant difference between groups of infected and uninfected eggs. The number of brain vesicles from both groups is complete, there are 5 vesicles emerged.
It is shown that T. gondii infection does not affect against the differentiation of the brain. But judging from its structure, T. gondii infection may cause the decreasing of the brain size (Figure 2 ).
From the results, it can be concluded that there was no effect of T. gondii infection in the formation of brain vesicles and it can not be used as an occurrence marker of teratogenic effects of infectious agents. Teratogenic effects on embryonic development has to be thoroughly observed in it's all parameters which are somite number, the length of the embryo, embryo weight and death embryo.
Toxoplasma gondii infection affects the development of the chick embryo by the decrease in the number and length of somite embryos and Toxoplasmosis infection had no effect on chicken embryonic brain vesicle formation.
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